Uniplex and duplex PCR detection of geminivirus associated with potato apical leaf curl disease in India.
Apical leaf curl disease has emerged as a new disease in potato during the last decade in India due to a change in planting date and an increased whitefly population. Its incidence is on the rise threatening the cultivation of potato across the country. Hence, a PCR assay was developed for the detection of Tomato leaf curl New Delhi virus-potato (ToLCNDV-Potato) which is the causal agent of apical leaf curl disease in potato. Primers specific to the coat protein (AV1) and replicase (AC1) gene regions were designed and used for standardization of the PCR. Some of the primers (LCVCPF1/LCVCPR1, LCVREPF2/LCVREPR2, LCrep1F/LCrep2R) could detect the virus in 2.4-0.24pg of total DNA of infected plant. A duplex PCR assay was optimized with the selected coat protein gene specific primers and primers specific to potato urease gene, a housekeeping gene served as an internal check. The suitability of these primers was examined for detection of the virus in 80 potato apical leaf curl disease samples from 11 different potato growing states of India and also from micro-plants grown in tissue culture. The selected coat protein primer pair (LCVCPF1/LCVCPR1) was found to be conserved in all 80 isolates except for a few isolates, which had a single nucleotide substitution in the forward primer sequence. These substitutions did not interfere with amplification of the coat protein gene. The primers could detect the virus using a print-capture PCR assay both in the presence and absence of an internal control. These results indicate the robustness of the PCR assay for virus indexing of mother stocks in the seed production system.